A gene transfection for rat mesenchymal stromal cells in biodegradable gelatin scaffolds containing cationized polysaccharides.
The objective of this study was to design three-dimensional scaffolds of bone marrow-derived stem cells capable of their gene transfection and evaluate the transfection extent. Three-dimensional scaffolds of gelatin and β-tricalcium phosphate (β-TCP) were prepared. Spermine-introduced pullulan (spermine-pullulan) was prepared as the non-viral carrier of gene transfection. The spermine-pullulan was mixed with a luciferase plasmid DNA to prepare their polyion complex. The scaffolds were treated with succinylated gelatin (suc-gel) at different concentrations, treated in different methods of freeze-drying and dehydrothermal treatment, and placed in the aqueous of complexes to prepare various scaffolds containing the complex. When the stem cells were seeded into the scaffolds to evaluate the gene transfection of cells, the level of plasmid DNA transfection depended on the method of complex containing scaffolds preparation. The complexes were released with time from the scaffolds although the release profile depended on the type of scaffolds. The order of gene transfection for the stem cells in the scaffolds was in good accordance with that of plasmid DNA released. It is possible that cells were transfected with the complexes released from the scaffolds.